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Abstract 
Glucose oxidase (GOx) has found a wide range of applications in chemical, food, beverage, biotechnology and other 
industries. Previously we have reported that the production of GOx by a newly isolated Aspergillus terreus UniMAP AA-
1 was largely determined by Glucose, NaNO3 and CaCO3 as identified by Plackett-Burman design. In the present paper, 
the influences of those elements were further investigated with one-factor-at-a-time (OFAT). The result shows that the 
optimum GOx production was achieved at 4.0 %, 1.0% and 10% (w/v) for CaCO3, NaNO3 and glucose respectively 
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1. Introduction 
Glucose oxidase (GOx) catalyzes the oxidation of ȕ-D-glucose to D-glucono-1,5-lactone, utilizing oxygen 
as an electron acceptor and simultaneously producing hydrogen peroxide. This enzyme has found several 
commercial applications in the food industry due to these properties. GOx has been applied as an agent of 
colour, flavour, texture and shelf life improvement of food materials [1]. Besides, gluconic acid produced as 
result of GOx enzymatic reaction has been used as a food additive which act as an acidity regulator and a 
leavening agent in baked goods for preleavened products[2]. Likewise, the hydrogen peroxide produced from 
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GOx could act as drying effects on dough and a good anti-bacteria agent for food products [3, 4]. In addition, 
the enzyme is also widely utilized in the development of biofuels [5] and biosensors[6].We have reported that 
the production of GOx from Aspergillus terreus UniMAP AA-1 was largely determined by Glucose, NaNO3 
and CaCO3 as identified by Plackett-Burman design [7]. In this present work, one-factor-at-a-time (OFAT) 
has been employed to study the effects of selected media components on the production of GOx from the 
strain. 
2. Material and Methods 
2.1. Microorganism 
Aspergillus terreus UniMAP AA-1 is a newly isolated  from soil sample in Perlis, maintained on Malt 
Extract Agar (MEA) slants at 4°C at the culture collection of School of Bioprocess Engineering, University 
Malaysia Perlis.  
2.2. Production of crude glucose oxidase 
The culture medium employed was similar to that suggested by Petruccioli et al. [8] which consisted of 
(g/l): NaNO3, 5.0; KH2PO4, 1.0; MgSO4.7H2O, 0.5; FeSO4.7H2O, 0.01; peptone, 3.0; CaCO3 (sterilized 
separately), 35; glucose (sterilized separately), 80 g/l. All growth experiments were carried out in 100 
Erlenmeyer flasks with 50 ml working volume. The flasks were inoculated with 10 ml (5.17 x 107 spores/ml) 
of inoculums and incubated in a rotary shaker operating at 200 rpm and 30°C for 110 hours. Crude 
extracellular enzyme was prepared by removing the cell by centrifugation at 3000 g for 15 min. The harvested 
supernatant was assayed for glucose oxidase activity. 
2.3. Assay of glucose oxidase activity 
Glucose oxidase activity in the supernatant was measured spectrophotometrically at 500 nm wavelength 
using the coupled o-anisidine-peroxidase reaction method explained by Banker et al. [9]. 
2.4. Investigation of medium components by One-factor-at-a-time (OFAT) design 
One-factor- at-a-time (OFAT) method has been employed to investigate the effect of Glucose, CaCO3 and 
NaNO3 on GOx production. This method is useful to determine the effective range of parameters on the 
production of GOx which can be useful for further optimization study. In order to study the effect of CaCO3, 
NaNO3 and glucose concentration on the response, the concentration of CaCO3 was tested at 2.0, 3.0, 4.0, 5.0 
and 6.0% (w/v); NaNO3 was varied from 0.4% to 1.6% (w/v) at optimum CaCO3 concentration; and glucose 
concentration was varied from 8 to 14% (w/v) at the optimum CaCO3 and NaNO3 concentrations.  
3. Result and Discussion 
Fig. 1 (a) shows the profile of GOx production at the various concentration of CaCO3. It is apparent from 
the result that the addition of CaCO3 significantly increases the enzyme activity. This result is in line with the 
study done by Hatziuikolaou & Macris [10], who found that CaCO3 is a strong inducer of GOx activity. The 
decrease of GOx production after 4.0% (w/v) of CaCO3 concentration indicates the possible existence of 
inhibitory factors. Different concentrations of NaNO3 ranging from 0.4 to 1.6% (w/v) were also studied for 
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their effect on the response. Fig. 1 (b) shows GOx activity was increased as the concentration of NaNO3 
increased up to 1.0% (w/v). However, it starts to decrease gradually when the concentration was increased 
from 1.3% (w/v) to 1.6% (w/v) indicating the optimum concentration was at 1.0% (w/v) NaNO3.  
Finally, the effect of glucose concentration on GOx production was examined at the optimum CaCO3 and 
NaNO3 .The result in Fig. 1 (c) shows that Aspergillus terreus UniMAP AA-1 produced the highest GOx 
activity at 10.0% (w/v) of glucose concentration. The result is in agreement with the result of Khurshid et 
al.[11] who found that 10.0% (w/v) glucose  is the optimum concentration for production of GOx from 
Aspergillus niger. GOx activity started to decrease gradually when the glucose concentration was increased 
from 10.0% to 16.0% (w/v). This is probably due to a high substrate concentration which inhibits the product 
formation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Effect of CaCO3 (a), NaNO3 (b) and glucose (c) concentrations on GOx   production by Aspergillus terreus UniMAP AA-1. Data 
a 
 
b 
 
c 
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are expressed as means ± SD (n = 3) 
4. Conclusion 
One-factor-at-time(OFAT) method shows that optimum level of GOx production was found at 4.0 %, 1.0% 
and 10% (w/v) for CaCO3, NaNO3 and glucose respectively. However, further studies on the media 
optimization are required using Central Composite design (CCD) for obtaining optimum conditions and 
interactions between these parameters on glucose oxidase production. 
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